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IN THE CLAIMS: 



Please cancel claims 2, 3, S, 15 and 17 without prejudice or disclaimer. 



Please an:iend claims U 4, 6, 9 through 11, 16 and 18 us follows: 



1 . (Currently Amended) A sigma-dclta converter that includes a feedback loop and operates 
over a predetennined bandwidth, the sigma-delta converrer comprising; 
a forward path including: 

a summer for generating a first signal; 

a filler for averaging the first signal to produce a second signal ; imd 

a comparator tor comparing the second signal to a reference level and producing a 

third iignal based on the comparison; and 

a storage device, coupled to an output of the comparator, for storing the third 

siena) for a delay period and outpulting the third signal responsive to a clock signals the storage 



device-comprising a D flio-flop that outputs the third signal responsive to the clock signal, 
v\ ( ^ v v l TO ci f H#t^at)least one insiabiliiy generator comprises a D nin-flop positioned in the forward 

y ■ 

' path and coupled to an output of the storage device to produce a time-dclavcd repi^esentation ot 
the third signal responsive to the clock signal: 

a feedhack path providing a representation of the third signal to a negative input of the 
summer, wherein the summer generates the first signal by subtracting the representation of the 
third signal from an inp,ul signal applied to a positive input of the summer; and 
^ (i^cP. atieasTo^ positioned in at least one of the forward path and the 
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feedback path, for generating an instability in the feedback loop at a frequency outside the 
predeiermined bandwidth to substantially improve signal-to-noise perfoiinance of the sigma- 
delia converter within the predetemiined bandwidth fur amplitudes of the input signal thai are 
substantially near a low end of a dynamic range of the sigma-delta converter, the at least one 
instability generator including a fhp-flop. 

\ \ 

2. ana 3. (Canceled) 

4. (Currently Amended) The sigma-dcita converter of claim i 3, wherein sigma-delta 
converter provides a bandpass frequency response and wherein the storage device con:i.prises>; 

a first D flip-flop coupled to an output of the comparator and producing an intermediate 
signal at a non-inverting output responsive to the clock signal; and 

a second D flip-flop coupled to the non-inverting output of the first D flip-tlop and 
outputting the third signal at an inverting output responsive to the clock signal. 

5. (Original) The sigma-delta converter of claim 4, wherein the at least one instability 
generator comprises at least a third D flip-flop positioned in the forward path and coupled to the 
inverting output of the second D nip-Hop to produce a time-delayed representation of the third 
signal responsive to the clock signal. 
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6. (Cumjntly Amended) Th e aignm delta conv e rt e r of clain> A sigma-dclta converter that 
includes a feedback loop and operates over a predetermined bandwidth, the sii^ma-della convener 
comprising: 

a forward path including.: 

a summer for eeneratintJ a fu-si signal; 

a filter fur avsra^ng the first sianal to produce a second signal; and 
a comparator for comparing the second signal to a reference level and producing a 
third signal based on the comparisoiK 

a feedback path nrovidino. a representation of the third siCTal to a negative input of the 
summer, v^herein the summer generates the first signal bv subtracting the representation of the 
third signal from an input signal appHcd Lo a po>;itivc input of the summer: and 

at least one instability generator, positioned in at least one of the Forward path and the 
feedback path, for generating an instability in the feedback loop at a frequency outside the 
predetermined bandwidth to substantially improve signal-to-noise performance of the sit^ma- 
delta converter within the predetermined bandwidth for amplitudes of the input nignal that are 
substantially near a low end of a dynamic range of the sigma-delta converter, 
wherein the at least one instability generator comprises: 

a first D flip-flop responsive to a first edge of a clock signal; and 
a second D flip-flop coupled to an output of the first D flip-flop and responsive lo 
a second edge of the clock signal. 
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7. (Original) The sigma-delta converter of claim 1 , wherein the at least one instability 
generator comprises a capacitor. 

V 

8. (Canceled) 
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9. (Currently Amended) The s igma d e lta conv e rtor of claim 8 . A sigLtna-delta converter that 
includes a feedback loop and operates over u predciei-mined bandwidth, the simna-delta convener 
comprising: 

a forward path includinij: 

a summer for generating a rirst siCTcd; 

a second summer for receivin<> a signal for conversion from a sigJial source and 
producing an intermediate simial; 

a filter for averaaine the first signal to produce a second sinnah 

a second filler, coupled between rhe summer and rhe .second summer, ['or 
averaging the intemiediate signal to produce the input siCTal; and 

a comparator for comparing the second sipia! to a reference level and producing a 
third si^al based on the comparison; 

a feedback path providing a representation of the third signal to a negative input of the 
summer, wherein the summer generates the first signal by subtracting the representation of the 
third signal From an input signal applied to a positive input of the summer: 

a second feedback path providing the representation of the third signal to a negative input 
of the J^econd summer, wherein the second summer produces the intermediate signal by 
subtracting the representation of the third signal from the signal For conversion; and 

at least one instability generator, positioned in at least one of the forward path and the 
feedback path, for generating an instability in the feedback loop at a Frequency outside the 
predetermined bandwidth to substantially improve signaMo-noi.se performance of the sigmn- 
dclta convener within the predetermined bandwidth for amplitudes of the input signal that are 

-6- 
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substantially near a low end of a dynamic ran^c of the siama-dclta converter, 

wherein an instability generator of the at least one instability generator is positioned in the 
second Feedback path. 



I 
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10. (Currently Amended) An improved sigma-dclta convener of the type having at least one 
feedback loop and operating over a predetermined bandwidth, the at least one feedback loop 
including a forward path and a feedback path, wherein the improvement comprises: 

at least one instability generator, positioned in at least one of the forward path and the 
feedback path, for generating an instability iri the at least one feedback loop at a frequency 
outside the predetermined bandwidth to substantially improve signal-to-noise perfoiTnance of the 
sigma-deka converter within the predetermined bandwidth for amplitudes of an input signal that 
are substantially near a low end of a dynamic range of the sigma-deUa converter, the at least one 
instability generator including a first D fhp-fltjp responsive to a first ed^e of a clock signal, and a 
second D flip-flor? coupled to an output of the first D flip-flop and responsive to a second edee of 
the clock signal . 
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11. (Currently Amended) A connmunication device comprising: 

(a) an antenna for receiving a radio signal bearing information; 

(b) a receiver, coupled to the antenna, for down-convening and demodulating the radio 
signnl, the receiver including a signia-delta converter thai includes a feedback loop and opertttes 
over a predetermined bandwidth, the sigma-delia convener comprising: 

a forward path including: 

a summer for generating a first signal; 

a filter for averaging the first -signal to produce a second signal; 

a comparator for comparing the second signal to a reference level and 
producing a third signal based on the comparison; ahd 

a storage device for storing the* third signal for a delay period and 
outputiing the third signal responsive to a clock signal to.produce a clocked output signal^ 
wherein the storage device comprises a D flip-flop that produces the clocked output signal 
^\J( responsive to the clock signal and wherein the at least one instability generator comprises at least 
one D flip-Hop positioned in the forward path of the feedback loop and coupled to an output of 
the storage device to produce a time-deiaved representation of the clocked output signal 
responsive to the clock signal : 

a feedback path providing a representation of the clocked output signal to a 
negative input of the samhicr, wherein the summer generates the first signal by subtracting the 
representation of the clocked output signal from a representation of the radio signal applied to a 
positive input of the summer; and 

^ ^ at least one instability generator, positioned in at least one of the forward path and 



-9- 



Recelved from < 1S475232350 > at 1 D121/03 5:42:35 PM [Eastern Daylight Time] 




OCT-21-2003 16:42 FROM : MOTQROLPI PCS IPD 18475232350 TO:USPTO P. 13^19 

Serial No. 09/517,1 13 Attorney Docket No. PT03216U 

the feedback path» for generating an instability in the feedback loop at a frequency outside the 
predetermined bandwidth to substantialJy improve signal-to-noise performance of the sigma- 
delta converter within the predetemiined bandwidth for amphtudes of the input signal that arc 
substantially near a low end of a dynamic range of the sigma-deka convener; 

(c) a clock generator, coupled to the receiver, for generating the clock signal: and 

(d) a processor, coupled to the receiver, for decoding and processing the infomiation 
whef^a- thocommunicution d e vic e comprisoG a two way radio, a two wuy pager, a 

radiotelephon e , or a ono way pagor . 

12. (Original) The communication device of claim 1 1, fujther comprising: 

a user input device, coupled to the processor, for receiving user information, wherein the 
processor encodes the user information; and 

a transmitter, coupled to the processor and the antenna, for modulating and upconveiting 
the user information into a transmission signal for transmission from the antenna. 

13, through 15. (Canceled) 
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16. (Currently Amended) Thftcommimication dovico of oipim Ih A communicution device 

comprising: 

(a) an anmnna for rcccivine a radio siunal bearing information; 

(b) a receiver, coupled to the antenna, for down-converting and demodulatina the radio 
siianaK the receiver including a sigma-delta convener that includes a feedback h)Op and operates 
over a predetermined bandwidth, the sigma-delta converter comprising: 

a forward path includiggi 

a summer for generating a first signal; 

a filter for averaging the first signal to produce a second signal; 

a comparator for comparing the second signal to a reference level and 
producing a third signal based on the comparison; and 

a storage device for storing the third signal for a delay period and 
oiitputting the third signal responsive to a clock signal to produce a clocked output signal: 

a feedback path providing a representation of the clocked output signal to a 
negative input of the summer, wherein the summer generates the first signal bv subtracting the 
representation of the clocked output signal From a representation of the radio signal applied to a 
positive input of the summer: and 

at lease one instability generator, positioned in at least one of the forward path and 
the feedback path, for generating an instabilirv in the Feedback loop at a frequency outside the 
predetermined bandwidth to substantially improve signal-to-noise performance of the sigma- 
delta converter within the predetermined bandwidth for amplitudes of the input signal that are 

-11- 
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subsiantiaUv near a low end of a civnamic range of the sigma-delta converter: 
wherein the at least one instability generator comprises: 

a first D flip-flop responsive to a first edge of the clock signal; and 
a second D tlip-tlop coupisd to an output of the firsi D llip-Hop and responsive to 
a second edge of the clock signal; 

(c) a clock generator. couoJed to the receiver, for generatinfx the clock signal: and 
fd^ a processor, coupled to the receiver, for decoding and processing the infom^ation . 

^17. (Canceled) 
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18. (Currently Amended) The comniunicuiiun d e vio b of claim 17, A communicaiion device 
comprisintj; 

(a) an antenna Tor receiving a radio sternal bearing infomiation; 

(b) a receiver, coupled lo the antenna, tor down-converting and demodulating the radio 
sianaL ihti receiver including a sigma-delta converter thai includes a feedback loop, operates over 
a predetermined bandwidth, and provides a bandpass frequency response, the siema-delta 
converter comprising.: 



prodacina a third signal based on the comparison: and 

a storage device for storing the Chird signal for a delay period and 
outputting the third signal responsive to a clock signal to produce a clocked output signal, 
wherein the storage device comprises: 

a fingt D flip-flop coupled to an output of the comparator and 
producing an intermediate signal ai a non-invcning output responsive to the clock signal; and 

a second D flip-flop coupled to the non-inverting output of the first 
D flip-flop and producing the clocked output signal at an inverting output responsive to the clock 
Signal; 



a forward path including: 



a summer for generating a first signal; 



a filter for averaging the first signal to produce a second signal; 



a comparator for comparing the second signal to a reference level and 
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a feedback path providing a represeniaiion of the clocked output signal to a 
ncgalive input of the summer, wherein the summer generates the first signal bv subtracting the 
rcpresentalion oT rhe clocked output signal fvoni a representation ol' the radio signal applied to a 
positive input of the summer; and 

at least one in.^tability generator, positioned in at least one of the forward path and 
the feedback path, for generating an instability in the feedback loop at a frequency outside the 
prcdctemiined bandwidth to substantially Improve $igna1-to-noise performance of the sigma- 
delta converter within the predetermined bandwidth for amplitudes of the input signal that are 
substantially near a low end of a dynamic range of the sigma-delta converter; 

wherein the at least one instability generator comprises at least a third D tlip-flop 
positioned in the fol^vard path of the feedback loop and coupled to the inverting output of the 
second D flip-flop to produce a time-delayed representation of the clocked output signal 
responsive to the clock signal 

^c) a clock generator, coupled to the receiver, for generating the clock signal; and 
(d) a processor, coupled to the rcx^civer. for decoding and processing the information . 
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